Background: Osteochondral lesions of the talus (OLTs) are common injuries in young, active patients. Microfracture is an effective treatment for lesions less than 150 mm 2 in size. Most commonly employed postoperative protocols involve delaying weightbearing for 6 to 8 weeks (DWB), though one study suggests that early weightbearing (EWB) may not be detrimental to patient outcomes. The goal of this research is to compare outcomes following EWB and DWB protocols after microfracture for OLTs. Methods: We performed a prospective, randomized, multicenter clinical trial of subjects with unilateral, primary, unifocal OLTs treated with microfracture. Thirty-eight subjects were randomized into EWB (18 subjects) and DWB (20 subjects) at their first postsurgical visit. The EWB group began unrestricted WB at that time, whereas the DWB group were instructed to remain strictly nonweightbearing for an additional 4 weeks. Primary outcome measures were the American Academy of Orthopaedic Surgery (AAOS) Foot and Ankle score and numeric rating scale (NRS) pain score.
Introduction
Osteochondral lesions of the talus (OLTs) are common injuries, occurring in up to half of ankle sprains and nearly three-quarters of ankle fractures 15, 19 and in 27 per 100 000 person-years in young, active patients. 20 Nonoperative management of OLTs yields satisfactory results in 41% to 59% of cases and is attempted for Berndt and Hardy stage I and II lesions. 1, 12 Those that do not recover with nonoperative management are candidates for operative intervention, for whom multiple operative options are available. Arthroscopic microfracture has been demonstrated to be an effective treatment technique for lesions less than 150 mm. 1, 16, 17, 24 Microfracture results in the formation of fibrocartilage to fill articular cartilage defects, and has reported success rates of up to 85%. 4, 11, 22, 23 Although there is no established gold standard for rehabilitation, most series on microfracture report strict nonweightbearing (NWB) for 6 to 8 weeks postoperatively. 4, 11, 22, 23 This is intended to protect the site from shear forces and allow for the development of mature fibrocartilage. However, prolonged NWB is burdensome to patients, and anecdotally, many of our patients prior to this study reported noncompliance. 21 Despite the use of NWB in the postoperative period, cartilage degradation at the microfracture site has been shown at 1-year follow-up. Reported clinical outcomes tend to decrease as little as 2 years postoperatively. 2, [7] [8] [9] The purpose of this study was to determine what clinical consequence, if any, would occur if early weightbearing was allowed after microfracture for an osteochondral lesion of the talus. We hypothesized that there would be no difference in validated patient-reported outcome measure scores or pain scores between early and delayed weightbearing groups after microfracture for an OLT.
Patients/Methods
We performed a prospective, randomized, multicenter clinical trial. Patients were randomly assigned to 2 parallel groups in a 1:1 randomization ratio. The trial was conducted at 2 large military medical centers. Subjects aged 18-50 years with unilateral, primary, unifocal lesions were considered for inclusion. Subjects were excluded if they required a concomitant bony procedure (eg, calcaneal osteotomy), were pregnant, diagnosed with an inflammatory arthropathy, had a lesion larger than 150 mm 2 , preexisting arthritic changes on plain radiographs, multiple OLTs in 1 ankle, bifocal (kissing) lesions, or contralateral foot or ankle disease. Prior surgery on the affected ankle was grounds for exclusion; however, concomitant soft tissue procedure (eg, Brostrom) or anterior cheilectomy was allowed ( Figure 1 ).
All subjects were assessed with plain radiography as well as magnetic resonance imaging. The primary outcome measures were the American Academy of Orthopaedic Surgeons (AAOS) Foot and Ankle Outcomes Questionnaire and numeric rating scale (NRS) for pain. 5, 12, 13 The AAOS score is a validated, patient-based outcome instrument that measures function and provides a normative value for the background population. The NRS asks patients to rate their pain from 1 to 10 on a vertical grading line. This technique for pain measurement has high validity and ease of use and is preferred by patients. 10 Outcome measures were collected preoperatively and at the 6-week, 3-month, 6-month, 1-year, and 2-year time points. The treating surgeon scored each lesion on the Ferkel and Cheng, Anderson, and Outerbridge systems. 1, 7 Subjects underwent ankle arthroscopy with standard anterolateral and anteromedial portals. The OLT was identified and characterized based on size, location, and depth. Concomitant pathology was noted and addressed as indicated intraoperatively. Microfracture was performed in accordance with the protocol established by Steadman et al. 20 All patients were treated by fellowship-trained foot and ankle orthopedic surgeons.
All patients were initially placed in a bulky posterior splint and made NWB for the first 2 weeks postoperatively to reduce the chance of developing a synovial fistula. 3 At 2 weeks, rigid immobilization was removed and the patients were placed in a removable walking boot, and physical therapy focusing on passive and active range of motion was initiated. Subjects were randomized to either the early (EWB) or delayed (DWB) groups at the 2-week visit.
Randomization was achieved through use of a computerized random number generator. Envelopes with the randomization assignment were prepared by a nonclinical research coordinator, then sealed until at the time of first follow-up. Patients were enrolled by the operating surgeon. As subjects were responsible for maintaining the appropriate weightbearing status, blinding was not possible.
Pre hoc power analysis was performed to detect an effective size of 15 points on the AAOS Foot and Ankle Questionnaire, indicating 24 patients per arm would be required with a ¼ 0.05. To account for 10% loss to follow-up, a total of 54 patients were required. Results were compared using the Student t test and sequential measures analysis.
Results
Fifty-four subjects were enrolled from 2011 to 2015. Seventeen subjects who were enrolled failed screening criteria, leaving 39 enrolled in the study eligible for randomization (18 EWB, 20 DWB) . There was no crossover between the groups. Screen failures were due to findings of lesions >1.5 cm 2 and multifocal lesions. Patients were followed for 2 years after surgery. At the time of surgery, the average age of subjects in our cohort was 34.1 (range, 21-50) years. Eighty-six percent of subjects were male. The mechanisms of injury were as follows: 6 falls, 6 traumas, 16 twisting injuries, and 9 unknown. The lesions were predominantly lateral (64%), and most were graded Outerbridge III (55%), Ferkel III and IV (respectively, 40% and 25%), and Anderson III (63%). 6, 18 Concomitant procedures included Brostrom-Gould, loose body removal, anterior cheilectomy, and peroneus brevis repair (Table 1) . No significant differences were found in demographic characteristics, lesion locations, lesion stages, or injury mechanisms between groups. There were no operative complications reported. No patient underwent reoperation on the study ankle within the 2-year follow-up period.
The EWB cohort demonstrated significantly improved AAOS scores at the 6-week follow-up visit compared to the DWB group (83.1 + 13.5 vs 68.7 + 15.8, P ¼ .017; Figure 2 ). At the other time points, no significant differences were observed between the 2 cohorts. At 6 weeks, AAOS scores in the EWB group were significantly higher than preoperative values (P ¼ .010). By 3 months, the DWB cohort was also significantly improved over preoperative status (P ¼ .037). Thereafter, average AAOS scores were higher than preoperative values in both cohorts. This difference failed to reach statistical significance at the 2-year point in the EWB group, and the 1-year point in the DWB group.
There were no significant differences in NRS pain scores between the 2 cohorts at any time point (Table 2 ). Both cohorts reported significantly improved pain compared to baseline by 6 weeks postoperatively. Thereafter, the average NRS scores were lower than preoperative baseline, except at the 2-year point in the EWB group, where NRS was increased but not significantly different (3.8 vs 4.1, P ¼ .370; see Figure 3 ).
Discussion
In this study comparing EWB to DWB following microfracture for treatment of OLT, we found that the EWB group had significantly improved AAOS scores at 6 weeks after surgery relative to baseline score, whereas significant improvement over baseline score did not occur in the DWB group until 3 months after surgery. Thereafter, both groups demonstrated improvement in AAOS scores through 2 years' follow-up. We believe that these data suggest that patients will bear weight early if permitted, and functionally benefit during that time period. No significant detrimental effects from EWB were seen in our study. These results agree with those of another larger study of weightbearing after microfracture (which was powered to demonstrate noninferiority through 2 years). 14 Both groups demonstrated significant improvement in pain as measured by NRS by the 6-week visit. This improved outcome was maintained except at the 2-year time point in the EWB group, where there was a nonsignificant increase in pain over baseline. This increase in pain is accounted for by one outlier with a new, acute injury. There were no significant differences in NRS scores between the groups at any time point.
There is no established gold standard for rehabilitation after microfracture of the talus, and while many protocols encourage delayed weightbearing, earlier weightbearing and mobilization is preferable if long-term outcomes are not compromised. As delayed weightbearing has been correlated with decreased social functioning measured with the RAND-36 questionnaire in the setting of Achilles tendon injuries. 12 The practice of delayed weightbearing after bone marrow stimulation was first challenged in the knee literature. 5, 8 Good results have been reported with early weightbearing after microfracture or chondroplasty of femoral condyle osteochondral defects. Although the ankle and knee function in different biomechanical environments, the knee has significantly more degrees of freedom than the constrained tibiotalar articulation. As such, it stands to reason that early weightbearing may be safe in the ankle as well as the knee. One prior study reported on 81 patients randomized to EWB and DWB following microfracture for OLTs. 16 They showed non-inferiority of early weightbearing from 3 months to 2 years of follow-up. They did not report on the earlier 6-week time point. Notably, the patient-reported outcomes measure used in this study has not been validated. 6, 18 We acknowledge several limitations to this study. Notably, this is a small study and poor follow-up leaves us underpowered to demonstrate noninferiority at 1-and 2-year follow-up for our primary outcome measure. Despite this, we demonstrated significant improvement in AAOS scores at early follow-up. Second, use of the AAOS Foot and Ankle Questionnaire makes comparison with prior studies in the field difficult, though the AAOS questionnaire is validated and has excellent testing characteristics, which may yield more reliable data in future studies. 18 We did not assess compliance with the weightbearing restrictions in the delayed group and cannot confirm that these patients adhered to the protocol. Follow-up through 2 years may not reveal differences between the groups that could become apparent at longer term. However, we anticipated that most complications related directly to early weightbearing would appear within the first few months after surgery. Lastly, as our study included many active duty service members, it may not be generalizable to the general population. Active duty service members undergo significant physical training and may have less ability to modify their activity.
Conclusions
In this study of early vs delayed weight-bearing following microfracture for the treatment of OLT, the early weightbearing group demonstrated greater improvement in patient outcome scores at 6 weeks after surgery than the delayed weightbearing group. However, differences between the 2 groups were not found at subsequent time points. These findings suggest that it may be reasonable to consider EWB following microfracture for the treatment of OLTs.
